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(54) INTERLEUKIN-5 PRODUCTION INHIBITOR 

(57) Object: to provide an erythromycin derivative 
having a potent interleukin-5 production inhibitory 
effect. Constitution: an interleukin-5 production inhibitor 
containing as the active Ingredient an erythromycin 
derivative, such as 3-0-(4-biphenyl)acetyl-5-0-des- 
osaminyl-€-0-methy1erythronolide A 11.12-cyclic car- 
bonate or 3-0-{2-nitro-3,4.5»6-tetrafluoro)phenyl-5-0- 
desosaminyN6-0-methylerythronolide A, or a medici- 
nally acceptal3le add-addition salt thereof. 



Q. 
UJ 



Printed by RanK Xbtcbi (UK) Buslnees Seivioes 
2.14.3^4 



1 



EP0771 564 A1 



2 



Description 
Technical Reld 

This invention relates to an inhibitor on interleukin 5 s 
production which contains an erythromycin derivative 
as an active ingredient 

Background Art 

10 

Interleukin 5 (hereinafter abbreviated as iL-5) is 
known to be an important factor stimulating differentia- 
tton and growtti of eosinophils which accelerate allergc 
inflanimatk>n. Therefore, an inhbitor on IL-5 production 
Is useful for tiie treatment of various allergic diseases, is 
such as bronchial asthma, allergic rhinitis, atopic der- 
matitis, drug allergy, and eosinophilic pneumonia. 

Erytiiromycin is an antibiotic that has been of wide 
clinical use as a treating agent for infections caused by 
Gram-positive bacteria, some kinds of Gram-negative 20 
bacteria. Mycoplasma, etc. It has recentiy been 
reported that erythromydn and roxithromycin have an 
inhibitory activity on IL-5 production (Japanese Journal 
of AlleroolOQv. 44(3-2), p 424 (1993)), but the IL-5 pro- 
duction inhibitory activity of erytiiromycin and roxithro- 25. 
mydn is not suffident. 

An object of this invention is to provide an erythro- 
mydn derivative having a potent IL-5 production inhibi- 
tory activity. 

30 

Disclosure of Inventton 

The inventors of the present invention have exten- 
sively studied tiie lL-5 inhibitory activity of erytiiromydn 
derivatives, and as a result, have found that tiie follow- 35 
ing erytiirimydn derivatives &Ai&b\i a potent IL-5 produc- 
tion inhibitory activity and thus completed the present 
invention. 

The present invention provides an IL-5 production 
inhibitor comprising 3-0-(4-blphenyl)acetyl-5-0<les- 40 
osaminyl-6-O-methylerythronolide A 11,12-cyclic car- 
bonate, 3-0-(2-nitro-3.4,5,6-tetrafluoro)phenyl-5-0- 
desosaminyl-6-0-metiiy)erythrondkle A. or a pharma- 
ceutically acceptable acid addition salt thereof as an 
active ingredient 45 

The pharmaceutically acceptable add addition salt 
for use in tiie invention indudes an acetate, a propion- 
ate, a butyrate, a fonnate. a trifluoroacetate, a maleate, 
a tartrate, a dtrate. a stearate. a sucdnate, an ethylsuc- 
cinate, a lactobionate, a gluconate, a glucoheptonate. a so 
benzoate. a methanesulfbnate, an ethanesulfbnate, a 2- 
hydroxyethanesulfbnate. a benzenesulfonate. a p-tolue- 
nesulfbnate, a laurylsulfate. a malate, an aspartate, a 
glutamate, an adipate. a cysteinate, a hydrochloride, a 
hydrobromide. a phosphate, a sul^e. a hydroiodide, a ss 
nicotinat , an oxalate, a picrate. a thiocyanate, an unde- 
canoafte, a salt of an acrylic acid polymer, arxi a salt of 
a carboxyvinyl polymer. 

Th 3-0-(4-biphenyl)acetyl-5-0-desosaminyl-6-0- 



mettrylerythronolide A 11,12-cyclic cart>onate used in 
tiie invention can be prepared according to. for example, 
tiie process described in WO 93/131 16. 

The 3-0-(2-nitro-3.4,5,6-tetrafluoro)ph6nyl-5-0- 
desosaminyt-6-0-mettiylerythronollde A used in the 
invention can be prepared by, for example, as follows. 
Step (1): 5-0-Desosaminyl-6-0-methylerythronolide A 
dissolved in an appropriate solvent is reacted with pen- 
taf luoronitrobenzene in the presence of a base. Suitable 
solvents include acetone, tetrahydrofuran. N.N-dimeth- 
ylfbrmamide. dimethyl sulfoxide, dioxane. and mixtures 
tiiereof. Suitable bases indude sodium hydride, sodium 
hydroxide, and potassium hydroxkJe. The reaction tem- 
perature ranges from -20** to 50*'C, preferably 0*" to 
25»C. 

The compounds according to the invention can be 
administered orally or non-orally in the form of tablets, 
capsules, granules, dusts, powders, troaches, oint- 
ments, creams, emulsions, suspensions, suppositories, 
and injectable solutions. These dose forms can be pre- 
pared in a conventional manner, for example, the meth- 
ods specified in Japanese Pharmacopoeia (12th Rev.). 
An appropriate dose form is chosen depending on tiie 
conditions and age of a patient and the purpose of treat- 
ment, in tiie preparation of various dose forms, com- 
monly employed vehicles (e.g., crystallien cellulose, 
starch, lactose, mannitol). binders (e.g.. hydroxypropyl 
cellulose, polyvinylpyrrolidone), lubricants (e.g.. magne- 
sium stearate. talc), disintegrants (e.g., craboxymetiiyl 
cellulose calcium), and the like can be used. 

The dosage of the compound of the present inven- 
tion ranges, for example, from 50 to 2000 mg in 2 to 3- 
divided doses per day in orall adnvnistiBtion to adults, 
while appropriately varying depending on the age, body 
weight and conditions of a patient. 

Industrial Applicability 

The compounds according to the invention exhibit a 
potent lL-5 production inhibitory activity and are useful 
as an IL-5 production inhibitor in humans and animals 
(inclusive of livestock). Thus, the compourKis of the 
invention are effective on diseases caused by iL-5 pro- 
duction, i.e.. various allgergic diseases, such as bron- 
chial asthma, allergic rhinitis, atopic dermatitis, drug 
allergy, and eosinopNIk: pneunxHiia. 

Best Mode for Carrying out Invention 

The present invention is now illustrated in greater 
detail with reference to Examples. 

Example 1 : Preparation of 3-O-(4-Blpheny0acetyl-5-O- 
desosaminyt-6-0-mettiylerytiironolide A 11.12-Cyclic 
Cartxxiate 

(1) In 100 ml of aceton was dissolved 11.78 g 
(0.02 md) of 5-0-de80saminyl-6-0-metfiylerytii- 
ronoHd A, and 2.27 ml (0.024 mol) of ac tic anhy- 
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dride was added to the solution under coding with 
ice, followed by stirring at room temperature for 6 
hours. Acetone was removed lay evaporation under 
reduced pressure, and the residue was extracted 
with dichloromethana The cfichloromethane layer 5 
was washed successively with a saturated sodium 
hydrogencartX)nate aqueous solution and a satu- 
rated sodium chloride aqueous solution, dried over 
anhydrous magnesium sulfate, and evaporated 
under reduced pressure to remove the solvent. The 10 
residue was recrystallized from etherAi-hexane to 
gave 12.17 g of 2'-0-acetyl-5-0'desosaminyl-6-0 
methylerythronolide A as white powder. 

Melting point: 15a-160''C 

Mass (FAB) tnfz: 632 [MHT is 
^H-NMR (200 MHz, CDCb) S ppm: 

2.07 (3H. s), 2.26 (6H. s). 2.95 (3H. s). 3.26 
(1H.s),3.96 (1H.S) 

IR (KBr). cm"^: 3469, 1750, 1733. 1693 

(2) In 500 ml of dichloromethane was dissolved 50 20 
Q (64.6 mmol) of the conrpound ok>tained in (1) 
above, and 102.6 mi (1.27 mo!) of pyridine was 
added to the solution under ice-coding. A solution 

of 25.4 ml (212 mmd) of trichloromethyl chlorolor- 
mate In 40 ml of dichloromethane was added 25 
thereto dropwise at tiie same temperature, fdlowed 
by stinring for 5.5 hours. Cdd water and a saturated 
sodium hydrogencart)onate aqueous solution were, 
added to the reaction mixture In small portions, and 
the mixture was extracted with dichloromethane. 30 
The dichloromethane layer was washed succes- 
sively with a saturated sodium hydrogencarbonate 
aqueous solution and a saturated sodium chloride 
aqueous solution, and dried over anhydrous mag- 
nesium sulfate. The solvent was removed by evap- ss 
oration under reduced pressure. The residue was 
purified by silica gel column chromatography (elu- 
ent: acetone/n-hexane/triethylamine=6 to 
10:10:0.2) to give 41:93 g of 2'-0-acetyl-5-0-des- 
osaminyl-6-O-methylerythronolide A 11,12-cydic 40 
cartx)nate as a white foamy substance. 
^H-NMR (200 MHz. CDCI3) 6 ppm: 
2.05 {3H. s), 2.25 (6H, s). 2.92 (3H. s). 4.57 
(1H, d, J=9Hz). 4.74 (IH. s), 4.75 (1H. dd. J=10Hz, 
9Hz), 5.13 (IH, dd, J=12Hz, 2Hz) 45 

(3) In 30 ml of dichloromethane was dissolved 
1 .274 g (6 mmol) of 443iphenylacetic add, and 0.84 
ml (6 mmol) of triethylamine was added tiiereta To 
the solution was added 0.75 ml (6 mmol) of pivaloyi 
chloride under cooling with Ice, followed by stirring so 
for 30 minutes. A solution of 1 .65 ml (20.4 mmol) of 
pyridine and 1.31 g (2 mmol) of the compound 
obtained in (2) aix3ve in 10 ml of dichloromethane 
was added thereto. After stim'ng for 18 hours, the 
reaction mixture was post-treated in the same man- ss 
ner as In (1) above. The solvent was evaporated 
under reduced pressure, and the resultant crude 
product was purified by silica gel column chrorm- 
tography (eluent: acetone/h-hexane/triethylamine 



=4:10:0.05) to give 580 mg of a pale yellow foamy 
substance. The resulting compound (580 mg, 0.72 
mmol) was heated under reflux in 10 ml of methand 
for 3 hours, and the solvent was removed by evap- 
oration under reduced pressure to give 490 mg of 
tiie titie compound as a pale yeOow powder. 
^H-NMR (200 MHz, CDCI3) 5 ppm: 
2.21 (6H. s). 3.01 (3H, s), 3.90 (IH. d. 
J=7Hz). 4.76 (IH, s). 5.10 (IH, d, J=11Hz). 7.30- 
7.49 (5H. m), 7.55-7.61 (4H, m) 

Example 2: Preparation of 3-0-(2-Nitro-3,4.5.6- 
tetrafluoro)-ph»riyl-5-0-desosaminyl-6-0-mettiylerytii- 
ronofide A 

To a solution of 1 .178 g (2 mnrx>l) of 5-O-desosami- 
nyl-6-O-methylerythrondlde A and 4.02 ml (10 mmol) of 
pentafluoronitrobenzene in 10 ml of tetrahydrduran was 
added 240 mg (6 mmo\) Of 60% sodium hydride, fol- 
lowed by stimng at room temperature for 2 hours. The 
reaction mixture was extracted with ettiyl acetate, and 
the extract was washed with a saturated sodium chlo- 
ride aqueous sdution and dried over anhyrous magne- 
sium sul^a The solvent was evaporated under 
reduced pressure, and the residue was purified by silica 
gel column chronrmtography (eluent: chloroformAnetha- 
nd/aqueous ammonia=19:1:0.1) to give 210 mg of the 
title compound. 

Mass (FAB) m/z: 783 [MH]* 
^H-NMR (200 MHz, CDCI3) 6 ppm: 2.25 (6H, s), 
3.05 (3H. s) 

Example 3: 

Ten grams of the compound prepared in Example 
1, 550 g of lactose, 300 g of corn starch, 100 g of car- 
txsxymethyl cellulose calcium, and 30 g of polyvinylpyr- 
rolidone were mixed well, granulated using etiiand, 
dried and classified in an usual manner. The granules 
were mixed with 10 g of magnesium stearate. and the 
mixture was tadeted in a usual manner to obtain tadets 
each weighing 100 mg. 

Example 4: 

The action on IL-5 production in mice was exam- 
ined according to the following metiiod as dsdosed in 
M. Hikida. et al., Immunoloav Letters. Vd. 34, pp. 297- 
302 (1992). 

Murine Th2 clone (D10.G4.1 cells) was purchased 
from ATCC. Antigen presenting cells were prepared by 
suspending 1 x 10^ spleen cells of a 8-week-old female 
C3H/HeN mice in 5 ml of an RPMI-1640 medium and 
incubated together with 50 \igfm\ d mitomycin C (MMC) 
at ZTO for 30 minutes and then washed with three 50 
ml portions of RPMI-1640. To RPMI-1640 containing 
1 0% bovin serium were added 0.5 U of IL-2 (produced 
by Qenzyme) and 5 x 10'^ M of 2-mercaptoettiand to 
prepare a medium for tissue culture. A test compound 
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was dissolved in dimethyl sulfoxide (DMSO) and diluted 
with the tissue culture medium to have a final DMSO 
concentration of 0. 1% and a varied test compound oon- 
centiation. 

In each well of a 96-well microliter plate (produced s 
by Corning Glass Works) were put each 50 ^ilAvell of 4 
X 10^ cellsAnI of D10.G4.1 cells. 2 x 10^ cells/ml of 
MMC-treated antigen presenting cells, 400 \iQ/m\ of 
conalbumin (produced by Sigma) as an antigen and the 
solution of the test compound in the tissue culture io 
medium (to make 200 |ii/well), and incubated in an incu- 
bator under 5% at 37^C for 48 hours. After comple- 
tibn of the incubation, the supernatant liquor of the 
culture was collected, and the cells were seprated by 
centrifugation. The iL-5 in the supernatant liquor was is 
determined with an IL-5 ELISA kit produced by 
ENDOGEN. The inhibitory effect of the test compound 
on IL-5 production, expressed in ternr^ of 50% inhibitory 
concentration (ICso). is shown in Table 1 below. 



TABLE 1 



Test Compound 


IC50(M) 


Compound of Example 1 
Compound of Example 2 
Roxithromycin 
Erythromycin 


<4 x 10*^ 
<1 x10"^ 
9.3x10-^ 
4.5 x 10'^ 



Example 5: 

35 

The compounds of Examples 1 and 2 were orally 
administered to ICR male mice grouped in fives. No 
death was observed at a dose level of 100 mg/kg, prov- 
ing that the conpounds are of high safety. 

40 

Claims 

1. An interleukin 5 production inhibitor comprising 3- 
0-(4-biphenyl)acetyl-5-0-desosamtnyl-6-0-meth- 
ylerythronolide A 11J2-cyclic cartx>nate, 3-0-(2- 4s 
nltro-3,4.5,6-t6trafluoro)phenyl-5-0-d6sosaminyl- 
eO-methylerythronolide A, or a pharmaceutically 
acceptable acid addition salt thereof as an active 
ingredient. 

so 

2. Use of 3-0-(4-biphenyl)acetyl-5-0<lesosaminyl-6- 
Omethylerythronolide A 1 1,12-cyclic cartx^nate. 3- 
0-(2-nitro-3,4,5.6-tetrafluoro)phenyl-5-0-desosam- 
inyl-6-O-methylerythronofide A, or a pharmaceuti- 
cally acceptable add addition salt thereof for the ss 
production of an interleukin 5 production inhibitor. 

3. A method for treating an allergic disease compris- 
ing administering 30'(4-biphenyl)acetyi'5-0-des- 



osaminyl-6-O-methylerythronolide A 11.12-cycIlc 
carbonate, 3-0-(2-nitro-3.4.5,6-tetrafluoro)phenyl- 
S-O-desosaminyl-eO-methylerythronolide A, or a 
pharmaceutically acceptable add addition salt 
thereof. 



20 



25 



30 



35 



40 



EP0 771 564 A1 



REPORT 



latcfiiatiQBil applkuiflo No. 

PCT/JP95/01591 



A. CLASSmCAnON OFSUBJECTMATIER 

Int. Cl^ A61K31/70, C07H17/08 
AooordiDg to lotemttiooil Fitem Oassificfetion (IPQ or to both national daasificatioD and IPC 



MiolDnm doa m cntitkwi aeaicM (daiaificMioB syaten followed 
Int. Cl^ A61K31/70, C07H17/08 



Docttnentttioa acaicbed other tfiao miiiiRBtin docwiBcatitioB to the czieat that such docitaiems ate iodiided in the fiekb aeuchad 



Electnnic data base oonsulttd during the 
CAS ONLINE 



aeardi (name of dan haae and, wheis practicable, aearch tmna used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citatioo of doennent, with tndicatioii, where appropriate, of the lelevant paasages 



Relevant to daim No. 



TAKESHITA, K. et al. "Immunological and anti- 
inflammatory effects of clarithromycin : 
inhibition of interleukin/production of murine 
peritoneal macrophages". Drugs Exp. Clin. Res., 
15(11-12), (1989) p. 527-533 



1-2 



1 1 I Further documents afe listed in the continuation of Box C | j See patent tamily annex. 



Spedal caiegMies of dted docameDls: 

dOdUDeet delidag Ibe gnenl stttBof (be art wUcb b not coasideicd 
to be of panicalar rdevaace 

earlier doouwBt but pobibbed ott or after tbe iotcsutioealliliag date 

dociunctt whkb may tbrow.dovbis oa priofiqr ciai]o(s) or niiidi b 
dted to catabUih die pttUlcatiott datt of aoaiher diation or other 
^ledai ream (as qieafied) 

docttflieal reCBrriflg to aa oral dbdcsaro, too, cshftMoB or other 
iBcaas 

doGODeoi poUlshed prior to dw iaierBatiOBal fUiog dale bnt later than 
the priority date ciaiwrd 



"T* taicrdcx»meotptiMishedaftertbeiaiersaiiofialCijogdateorpriority 
date and ooi in cooflict with die application bat died to aadeiitaad 
the priiidpio or tiieory aoderlyiag tbo iovettioB 

*7r* doeomeatofpanicBlarfBlevaDce; the dafanediavcatioo cannot be 
coa a ider ed aovd or cannot be oonsidered to iawolwa aa iB«eali«« 
step wbea the docomeni b takea alone 

*^ dooifficst of partictilartelevaaoe; the dilmediBvcalios cannot be 
oMisidcrcd to iovolve aa iovcoiivc step when the d ocuinca t b 



bdag ebvioas to a pctioa lUned in dke art 
"A** doameatnefflberof thesanepateatfunfly 



Date of the actual completioo of the intematiooal aearch 
October 24, 1995 (24. 10. 95) 



Date of nailing of the intematiooal aearch report 

November 14, 1995 (14. 11. 95) 



Name and 



ISA/ 



Japanese Patent Office 

Facsioule No. 



Authorized officer 



Td^ihone Now 



Fonn PCryiSA/210 (aeoeod abeet) (July 1992) 



5 



4 



EP0771 564 A1 



INIERNATIONAL SEARCH REPORT JmemtiooAl tppllatioB Na 

PCT/JP95/01591 

Boxl ObierT«ttomwba«e«mlnd«iii«we»f9Widimww 

nbimemtsootlseiTdifqioftbuiiotbeeneittblt^ 

1 I vi Qitm* Not J 3 

LH ih^ to lAjeet iMtter net leottired to be mdbtd by thii Authority, mmely: 

The invention as set forth in claim 3 relates to methods for 
treatment of the human or animal body by therapy. 

brtawe fctete to ptits of the Intemitional appHcation Oat do not comply with the prescribed requntncnts to such 
an extent that ao meaninffful intenatioosl search can be cairied out, spedCcany: 



3. I I QahnsNosj 

L-J because they are dependent daims asid are not drafted in accordance with the aeoond and third sentences of Rule 6.4(a). 



Box II Obccrratlons where unity ot Inrcntlon is lacking (Continuation of Item 2 of first sheet) 



This Intcmationai Searching Authority found multiple inventions in this international application, as follows: 



1, I — I As all required additional seardi fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2, >vsa11searcbabIeckimscouldbesearchedwitbouteffcrtjustifyinganadditiQiiaIfee,thisAuthori 
of any additional fee. 

3, I — I As only some of the required additional seardt fees were timely paid by the applicant, this international search report 
LJ covers only those daims for vdiich fees were paid, specifically claims Kosj 

J 



4^ I — I Mo required additional search fees were timely paid by the applicant. Consequently, this international search report is 
I I restricted to the invention fust mentioned in the claims; it is covered by daims Nos.: 



Remark oo Finest The additional search fees were accompanied by the applicant's protest 

No protest aoeooipanied the payment of additional search fees. 



Form PCTASA/210 (continuation of Hrsl sheet (1)) (July 1992) 



